
il. (’) ?J?j :1.?J

C2)

LLi
c)

ESTIMATED FALLOUT IN 1963
FRm’f

NUCLEAR WEAPONS TESTS

sections

I. Fission Yields for United States, United Kingdcm and USSR Tests

II. Strontium-90

III. Short-Lived Radionuclides

Iv. Iodine-131

V. Fallout from Nuclew Weapons Tests at NTS (Summary Statements)

VI. Fallout from Atmospheric Nuclear Weapons Test in Ihcific Area
(~ Statements)

VII. Fallout from Nuclear Teats at Nevada Test Site

VIII. Fallout I!YanAtmospheric Nuclear Weapons Test in Wcific Area

IX. Radioactivity Released by Underground ~iment Near
Csrlsbad, New Mexico

,32tf%#??1T4&5~1%&GY
RG COMMISSION

I



./

,

I

,

I

,

8

I

I

4

.
I.

ml

1
i

I
I



/---””..

-..-, -.

#

ii ~ii
.4

?4

#$...●-.
/——— -. - . .
.\
Km ““I

VI

4
3

.-

r.-

,,Y“”r
6.,,



Sam

‘ ftxlBs3RuukwiimumJlru?. Ml!!&*l%~tis3M

.



m
-i?-

55
w63,8&awts8-mfc991t8111buas iMIAlpt
aad%streast - allJut 8. 8*t9’8t80(hsomy



I
I

I

I

w6@, th@bigh88t9mtaly

*M City,m mkota,

Skanlx,&mom&

-s-
. .-

BESTAVAILABLECOPY

I

DOE ARCHIVU



III .

S?I(RT-LIVEDRADICEJ’WCLIDES

An analyeis of radiation levels fkan the short-lived radio-

nuclides till req@re additional study. The topic is Introduced

here, however, to point out that based on the strontium-90 rates

of deposition, the amount of associated short-lived activities may

be sufficient to produce external dose rates canparable to back-

ground levels in same areas of the country. This could create

saue public reaction.

CONFl~m TO EE UNCM=IF!ED

BY ALtfHORITY OF DOE/ OC

-
REVlfWfD BJ
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IODINE-131

General

w
..0 Ikmes to the

estimated to have ranged

thyroid I?ranthe major past tests were

trom 100 to 200 millirems per yesr during

and immediately following periods of testing. These values apply

only to individuals who were infants at the time of highest con-

centration

groups was

roid doses

of radioactive iodine. The average value for all age

about a tenth as much. Although data from which thy-

duri~ 1957-58 canbe estimated =e limited, it 1S

likely that there was much geographic variation, and in sane llm-

ited areas of the United States the average thyroid doses were

“1.
probably many times the nationsl average. . . .

n
.** At the present time, the

that 1-131 levels accumulated during

that the estimated radiation dose to

monitoring programs indicate

the past ye= to a value such

the thyroid” (of young child-

ren) ‘Is,about 1-1/2

occurr~ materials,

annual background in

“2 ●

rads. . . .

Yearly Averages

times the annual background &cm naturally

as a national average, and about 5 times the

a few sreas . . .W, i.e. 0.15 and 0.5

DOE ARCHIy&3
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Table I lists the yearly averages since the start of nuclear

weapons tests in September 1961. (fiblic Health Service network)

There were only two stations above a yearly average of 100 micro-

microcuries of 1-131 per liter of milk (VVc/1); Palmer, Alaska (l@)

and Salt Lake City, Utsh

3\



Specific Events

ml 1961- There was a relatively large rise of 1-131 in

milk in the mid-west in the fall of 1961. (See Table 11.) !Ihis

probably resulted frcmn

!Iheensui~ trajectory

passing down the U. S.

the U.S.S.R. shots onsepteniber 10, 1961.3”

was unique -- curling around the 190rthPole,

eastern

Gulf coast states a& hence up

~incipally in the fcam of dry

mass (ascontrasted with the more

spring 1962 - there was also

levels in hillsin thb mid-west in

coast, turni~ westward alo~ the

the mid-west. !l’hefallout was

deposition fran the cold polar air

usual method of ‘ralnoutm).

a relatively large rise of 1-131

the spr~ of1962. (See

Table 111.) This could have resulted frun the U. S. tests at

ChrisbllasT$land. There were severe thunderstorms over the mid-

~est, reach~hg

Salt Lake

lskge rises ih

en&ons5” dde

into the lower stratosphere.4”

ci* andEnvirons

the 1-131 in milk

July 1962- There were relatively

at Salt Me Ci~ and its

principally to Small Boy (July 14, 1962) and to a

LUs er extendby Johnie Boy (July 11, 1962)andSedan (July 6, 1962).

(See Table IV.) The peak value far any samplewas 9,000 micro-

microcuries per liter

City; not a composite

Oes Moines Event

(a grab sample frcm a herd near Salt Me

sample).

DOE ARCHIV=
- On June 13, 1962, Des Moines underground

shot released a substantial

conside&ably greater amount

~ectory was northerly for a

smount of radioactive debris; i.e.,

than If it had just vented. The tra-

few hundred miles, then toward the



west and fInally curled

amount of 1-131 in milk

~, Washi=ton, on

Evaluation

down the west coast. The highest recorded

was 1,240 micranicrocuries per liter at

June 21, 1962.

The top of Range II of the Federal Radiation

fornormalpe acetime operations is a dai3y intake

Council Guides

of 100 ticrauicro-

curles of 1-131. These intake values may be averaged over periods

up to one year. The Federal Radiation Council is currently work-

ing on Guides ap~o~late to nuclear weapons testing.

Based on the usual assumptions, the highest recorded stations

(Palmer, Alaska and Salt Lake City, Utah) would correspond ap-

~oximately to a 0.5 rad dose to the thyroid of children. The

National Acad~ of Sciences - National Research Council repart,

Pathol~ical Effects of Thyrold Wadiation, stated In part

n. . . There is no evidence at hand, except for one doubtful case

In a child, that any of the treatments for hyperthyroldiam has

produced a thyroid cancer, although doses have ranged from a few

thousand rad upward. . . .“

.
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TABLE I

Yearly Averages of Iodine-131 in Milk
(Micromicrocuries per liter)

Alabama, Montgomery
Alaska, Palmer
Arizona, Phoenix
Arkansas, Little Rock
California, Sacramento
California, San Francisco
Colorado, Denver
Connecticut, Hartford
Delaware, Wilmington
District of Columbia, Washington
Florida, Tampa
Georgia, Atlanta
Hawaii, Honolulu
Idaho, Idaho Falls
Illinois, Chicago
Indiana, Indianapolis
Iowa, Des Moines
Kansas, Wichita
Kentucky, Louisville
Louisiana, New Orleans
Maine, Portland
Maryland, Baltimore
Massachusetts, Boston
Michigan, Detroit
Michigan, Grand Rapids
Minnesota, Minneapolis
Mississippi, Jackson
Missouri, Kansas City
Missouri, St. Iauis
Montana, Helena
Nebraska, Omaha
Nevada, Las Vegas
New Hampshire, Manchester
New Jersey, Trenton
New Mexico, Albuquerque
New York, Buffalo
New York, New York
New York, Syracuse
North Carolina, Charlotte
No~th Dakota, Minot
Ohio, Cincinnati
Ohio, Cleveland

Sept. 1961-AuR. 1962

12.5
65.8
23.2
40.7
13,0
12.6
26.5
17.1
20.9
15.5
15.4
25.2
12.2
45.1
40.2
24.7
89.7
73.3
29.6
28.0
20.0
19.5
30.0
48.9
26.5
87.8
34.4
92.2
52.2
49.2
70.0
6.1
25.6
21.6
20.3
23.7

Oct. 1961-Serjt.1962

12.2
109.0
19.2
32.8
13.2
12.8
23.5
18.9
22.7
17.9
12.6
19.6
12.4
37.5
40.7
25.6
77.4
66.4
26.0
20.1
24.1
19.4
26.0
41.3
25.7
69.5
22.6
85.5
42.2
44,7

@
63.1
8.1

&$ 22.8

$
19.0
19.7

&’ 25.0
29.0

Q
26.1

33.3 30.4
12.5 9.7
27.4 41.2
33.9 33.4
25.4 24.9



TABLE I (cont.)

Yearly Averages of Iodine-131 in Milk
(Hicromicrocurie6per liter)

Oklahoma, Oklahoma City
Ozegom, Portland
Pennsylvania, Philadelphia
Pennsylvania, Pittsburgh
Puerto Rico, San Juan
Rhode Island, Providence
South Carolina, Charleston
So~th Dakota, Rapid City
Tezalessee,Chattanooga
Tennessee, Memphis
Zexas, Austin
Texas, Dallas
Utah, Salt Lake City
Vermont, Burlington
Virginia, Norfolk
Washington, Seattle
Uaekington, Spokane
Wef3tVirginia, Charleston
Wisconsin, Milwaukee
Wyoming, Laramie

SeDt. 1961-Aug. 1962

52.4
32.8
22.4
25.2
13.4
22.8
19.8
9.3

23.6
40.8
14.1
22.1
101.5
24.9
20.8
30.9
70.1
18.5
40.2
57.0

Ott. 1961-SeDt. 1962

46.9
30.8
21.5
23.5
12.2
21.0
13.2
21.7
18.9
29.6
12.9
20.9
93.9
22●5
16.2
33.6
66.0
16.3
38.6
57.5

35



Concentration

730

530

500

440

TABLS II

Some Eigh Levels of Iodine-131
Fall 1961

in Milk

@lcrmicrocuries per liter)

Locality ~

NebraAa, Omaha October 2

Louisiana, New Orleans September 25

Mi880uri, St. Loui8 September 27

New York, New York September 30

DOE ARCHIVB
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Local*ty

Kansas, Wichita

TABU! III

Eigh Levels of Iodhe-131 inltilk
Spring 1962

@cr*crocuries per liter)

Date

may 13

Iowa, Des Moines &y 16

Kansas, Kansas City may 18

Kansas, Kansas Cit~ June 1

Nebraska, Omsha* June 1

Concentration

670

300

605

780

DOE ARCHIV=

*Probably the result of earlier fallout in mid-May, plus a mixture
of debris, principally from the U. S. tests at Christmas Island.

3-I



TABLB IV

Saqles km Salt Lake City Milk Pool

Date COllected

JUW 20, 1962
July 3,

6
10
11
12
13
14
15
16
17

;:
21
22
22
25
26
27

::
31

August 2
3
4
5
6

&LC I-131/Ltter

M detectable
W t!
01 90

20
60

m:
250
390
410
160
450
1660
1190
450
1390
2050
1960
1290
960
730
570
.640
590
370
410
520

DOE ARCHW
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v.

FALLOUT FROM NUCLEAR UEAPONS TESTS
AT

NEVADA TEST SITE

summary Statements

1. With the resumption of nucle= tests in Nevada on

September 15, 1962, the U. S. Atanic Energy Camnission has deto-

nated 52 nuclear devices in underground chsmbers which were de-

signed to contain the radioactivity. In addition, six devices

were detonated either In the atmosphere or at a shallow depth

underground. These six dwices were detonated only under condi-

tions that would minimize exposures to populated off-site areas.

A summaq of the data on fellout frun the nuclear detonations at

the Nevada Test Site since September 15, 1961, is attached.

2. The highest e-sure

on personnel film badges) was

Radiation Council$s Guide for

to any off-site person (as recorded

438 milltroentgens. The Federal

normal peacetime operations is

1500 milliroentgens per year to Individuals, and ~00 milllroent-

gens per year when the technique is used of measuring a suitable

sample of the population. An operational guide of 3.9 roentgens

was used by the ‘I&t Organization in the followi~ context: AEC

Staff Paper 6d+/65,dated June 12, 1962, entitled OFF-SITE ~o~ A~C~lm

RADIATION EXPOSURE CRITERIA FCR NEVADA TEST SITE, recorded “the

clarification of a basic guide of 3.9 roentgens estimated dose per

year to off-site populations for nuclear weapons tests at the

Nevada Test Site; every reasonable effort should be made to keep



the radiation e~osures

poses, if unanticipated

as low as possible, but for phnning pur -

yet cridible circumstances could result in

estimated doses in excess of 3.9 roentgens per year, then the deton-

ations should be postponed until more favorable conditions

prevail- AW Wstrtiiatlon e~osureg, fkan either nucleax weap-

ons tests or other activities at the Nevada Test Site, would be

included in estimating the

detonation.”

3. The highest gross

total potential exposure

beta activity in the air

frau any given

was measured

at AIsmo, Nevada, on July 14, 1962, sxnountingto lJ+0,000rnicro-

mlcrocuries per cubic meter. Such activity in the air has no di-

rect interpretation in terms of radiation doses to persons but

serves to act as an alert for additional monitoring.

4. Drinking water supplies

above those generally throughout

5* Detailed Information on

separate section.

showed no significantincreases

the country.

milk monitoring is contained in a
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F%IJ#l FRCM AT!KEFIIERICNUCLEAR WEAPONS

1. Document8t ion

OPERATION DQ41NIC
A~il-July 1962

Swn&uystatements

TEST IN PACIFIC AREA

of radioactive contamination resulting from

the U. S. tests at Christmas Island was conducted $ointl.yby Joint

Task Force Eight (JTF-8) Radiation Safety personnel snd University

of Washington personnel under AEC contract. The off-site area

covered was appoximatel.y 2000 miles in radius, measured from

Christmas Island. All populated islands in this srea were

monitored.

2. Bio-environmental samples were

In April 1962, before testing began and

August 1962, after testing had ceased.

taken on Christmas Island

in the same

Well.mlnsry

available data on foodstuffs r~ealed little change

of radioactive contsmlnation between these two sets

locations In

evaluation of

In the levels

of

measurements. During the operational period, transient Increases

of beta activity were detected In ah and precipitation ssmples at

scme off-site stations. Film badge readings indicated no radiation

e~sures fian fallout to any JTF-8 personnel or native populations
DOE ARCHIV=

above normal background radiation levels. The film badges used are

ineffective at radiation eqosures of less than 30 milltroentgens.

3. With completion of the testing program at Johnston Island

in early November, bio-environments3 stuuplingin the vicinity is

planned for the nesr future. This program will be accauplished by

personnel of the University of Washington, under AECcontract.
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VII .

FALLOUT FRQ4 NUCLEAR TESTS
AT

NEVAIIATEST SITE

Since the resumption of nuclear tests on September 15, 1961,

the United States Attic Euergy Ccmmlssion had detonated 58 nu-

clear devices et the Nevada Teat Site as

Fifty-seven of these were weapons tests,

experiment In the Plowshare program. Of

detonation were in underground chambers

of October n, 1962.

andone was a cratering

the weapons tests, 52

which were designed to

contain radioactivity, and five were

mosphere or at a shallow depth below

detonated either in the at-

the surface. The five latter

detonations and the cratering experiment, In which the detonation

occurred at a depth of 635feet,were cotiucted under conditions

in which exposures to populated off-site areaz were minimized.



m~ ImowREs
OF’RSITE

As a pm+ of the AEC’s wer-all monitarlng pr~ oonducted

in the area surroundi~ the !?evadaTest Site, more than * per.

sons have been issued film badges since the remmptlon of under-

groutldtestl~ in September

received by these personnel

1961. The recorded radiation ~ure

i8 maintained as a permanent retard by

the AM!, - ●ach individual is informed of his eqoeure recurd.

Table I suzmmrizes the highest e~sures received by off-site ln-

dividual.ssince Sept-ber 15, 1961, d RTSuntil about

September k, 1962. !these records have been corrected for natural

w- radiation e-sure, which is approximately 0.5 ~~~

f= the general area. Table II lists the locations and ~ of

PeoPle WWW@# f- b~es that recorded no identifiable radiation

expoeure above natural background.

DOE AItCHIV~



E’WIROM14BWAL CONTA?41NATIOX$

General

Since September 15, 1961, most of the nuclear test detona-

tions at the 19evadaTest Site have been conducted in underground

chsmbers. This technique was used in an attempt to prohibit the

release of radioactive material off the test site. As indicated

In ~ble 111,

Mevada, eight

off-site.

of the 52 underground nuclear detonations held in

have released some gaseous radioactivity measurable

The physical characteristics and

isotopes released by these tests v-

bY PSt tests at ~. Although there

relative amounts of various

sauewhat fkun those released

have been four surface or

ne~ surface detonations, PUS one cratering shot giving off-site

fallout resembling that trau past test series, the maJor ~rt ion

of the activity in the remainder of the series has been contained

on-site or undergrcnd. Minimal amounts of gaseous activity, along

with small quantities of particulate material containing activity,

have been released to the atmosphere through venting of

detonations.

In test series prior to 1961, nuclear devices were

underground

DOE ARCHIV=

airdropped

or were detonated on steel towers, balloons or in uncovered shallow

holes; thus, fallout ~ticles cantainei many kinds of debris in

addition to the radioactivity. Induced activity in the debris



contributed little to the total radioactivity in the fallout. As

much as 25 to 50 per cent of the total radioactivity returned to

the earth within a few hours.

During the present series, the nature of the releases of

gaseous material is such that the clouds formed do not rise to al-

titudes such as those fran surface or near surface detonations,

but linger near the surface and =e acted upon ~ the lower tropo-

spheric and surface winds. Normally, these clouds are so dis-

persed by the time they reach off-site populated areas that they

are difficult to detect with portable monitoring equipnent. How-

ever, in a few events, clouds have passed over areas where people

were located; hence, there have been scaneoff-site radiation

eqxxmres. These exposures are documented on film badges fur-

nished to these

recorded for an

Due to the

people by AEC, The highest e-sure from fallout

off-site individual was 438 mr at Nyala, Nwada,

gaseous nature snd rapid movement of these clouds,

stri~ent requirements are placed on the off-site monitors, who

must intercept the clouds and record radiation interisitiesduring

passage of the clouds. Airborne monitors locate and track the ra-

dioactivity and direct the mobile grou& monitors into the path of

the clouds. Unless there is a continuous recording atr or back-

DOE ARCHIVE
ground radiation Instrument ur a

when a radioactive cloud passes,

mobile ground monitor in

passage of the cloud can

an area

be



estimated only by predicting the cloud trajectory to determine

whether the cloud has passed a specific area.

little residual radioactivity deposited on the

clouds. Records of cloud passage are obtained

There is generally

ground fkaa these

by mobile ground

monitors in addition to routine monitoring of large off-site areas

near the test site.

Milk

Milk collections have been made in the vicinity of NTS, and

the smnples analyzed by the U. S. Public

contract with A?3C. Tables IV, V, VI and

concentrations of 1-131 detected in milk

periods.

In July 1962, the wind tr~ectories

Heslth service, under

VII present the highest

during the indicated time

of radioactive cluuds

fkom five nuclear tests passed over the Salt Lake City =ea.

Three of these clouds are known to have &eposited residual fallout

activity in this =ea. Iodine-131 was detected inm.ilk supplies

for a short period of time. The tables show that while the peak

value of 1-131 in milk in the Salt Lake City area was relatively

high, the aversge levels overa period of time were considerably

below those considered to constitute a health hazard, based upon
DOE AR

previous studies of effects of 1-131 upon human thyroids. For ex-

smple, the station shuwing the highest ye=ly aversge (Salt Lake

City with 102 mlcromicrocuries of 1-131 per liter ofmllk) might

result in a one-half roentgen exposure to the thyroid of young

children and lessor amounts to adult thyroids.



Gross Beta Air Activlt~

At the present time, there are 28 permanent air sampling sta-

tions in operation surrounding NTS. The data recorded by these

air samplers Is used by the off-site monitoring group as an indi-

cator of the presence of airborne radioactivity in that srea.

These data indicate the presence of radioactivity and the need for

further monitoring but are of no direct value in assessing radia-

tion doses. For purposes of illustration, the ten highest levels

found in the ~ea are listed in Table VIII.

Isotopic Air Results

The relative quantities of various Isotopes in air are ob-

tained frcm isotopic analysis of samples taken by prefilters and

charcoal cartridges. Some of the highest values determined for

1-131, 1-133 and

Water supplies

1-135 are shown in Table IX.

Gross beta water monitoring is conducted for water supplies

used by people in the off-site area around NTS. All sources moni-

tored are subsurface supplies, except for Me Mead. There are no

known surface water supplies

=ea. The highest levels of

during the period of October

for human use in the nearby off-site

gross beta activity in water supplies
DOE ARCHIVE

1961 to October 1962 are listed in

Table X. For canpaison,

level data fran the U. S.

there has been selected sane other high

Wblic Health Service on radioactivity

in raw surface water in the United States.



Isotopic analysis was conducted on many of these MTS samples,

and the results show tlnatlevels of ceslum-13?, bsrium-140,

zirconium-9s, ruthenium-lG3Y cerium-lkl, cerium-lhh and iodine-131

were below the levels of detection. Levels of strontium-09 and

strontium-90 were less th,sn5 VWc/1 and 1 Mvc/1 respectively.

DOE ARCHIW
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Highest Exposures R.eceiv4 by Off-Site Individuals at NTS

September 15, 1961 - September 4 1962
9

Location*

Caliente

Casey Ranch
?! II
II !!

Diablo
Bf

Nyala
w

!1

II

Pine Creek Ranch
II M ?1

l’winSprings
tt M

Blue Eagle Ranch
II Dt ?!
II !I tl
tt II VI

Gardner Ranch

Hiko

-“

Period of The “
In Which Exposure occurred-

1/31/62 - 8/28/62

5/16/62 - 8/8/62
It 8*
*I M

5/15/62 - 8/16/62
2/7/62 - 8!16/62

5/16/62 - 8/8/62
II II

6/20/62 = 8/8/62
5/16/62 - 8/8/62

3/5/62 - 8/16/6z

5/24/62 - 8/8/62
II M

5/15/52 - 8/16/62
2/13/62 - 8/16/62

6/12/62 - 9/5/62
5/9/62 - 9/5/62
6/11/62 - 8/10/62
5/16/62 - 9/6/62

5/19/62 - 9/4/62

2/14/62 - 9/5/62

2/20/62 - 9/3/6z

2/6/62 - 9!4/52

2/13/62 - 9]4/62
II V

*Each entry represents a different individual.

*These dates vary because all i?d~-;iduslgwere not
during the entire testing period.

c
. . .

@MUke
Total kxposure From Fallout

~ (mr)

245

230
260
285

265
330

290
“435
310
480

260

345
255

290
265

205
200
255
285

215

395

340

215

280
210

residing ir,

141

188
218
243

220
285

248
’393
285
438

178

307
217

245
173

161
140
225
229

161

294

243

110

179
109

DOE ARCHIVES
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lMBLE 11

Locations and Number of People Wearing Film Badges
That

EecorcledNo Identifiable Radiation Exposur&Above Natural Background
September 15, 1961 - August 25, 1962

St. George, Utah --------------------- 15 people
.

Littlefield, Arizona ----------------- 2 people

Beatty, Nevada ----------------------- 26 people

Furnace Creek, hlevada==--------------- 8 people

Lathrop Wells, Nevada ---------------- 16 people

Pahq, Nevada ---------------------- 10 people

~yolite, Nevada ------------=.=-.=.=----2 people

Springdale, Wvada ------------==------ “1person

Tonapah, Nevada, Area -.-------o------ 3Z people

DOE ARCHIV=

*Bxposures less than 30 mr cannot be determined accurately from
these film badges.



Date

15 Sept. ’61

16 Sept. ’61

10 Oct. ’61

29 Oct. ’61

3Dec. ’61

13 Dec. ’61

17 Dec. ’61

22 Dec. ’61

9 Jan. ’62

18 Jan. ’62

30 Jan. ’62

8 Feb. ’62

9 Feb. ’62

15 Feb. “’62

19 Feb. ’62

19 Feb. ’62

23Feb. ’62

24 Feb. ’62

1 km. ’62

5 &r. ’62

6Maz. ’62

8mro ’62

TABLE III

Nuclear Events at Nevada Test Site
September 15, 1961 - December_, 1962

Tme Shot7

LOW yield - Underground

POOtnotes

2, 3

1, 4
?1

2, 3

2, 4
n

1, 4

1, 4

1, 4

2, 4
II

1, 4

2, 4

2, 4
?t

1, 4

?1

It

It

tl

It

II

Shallow depth, Low yield, Underground

Low yield, Underground

M

2, 4

2, 4

2, 4

2, 4

1, 4

2,4-

2 3 DOE ARCHIV1
9

5, 3

1, 4

2, 4



ZABM III (cont.)

Tyoe Shot7

Low yield, Underground

0?

&tnotes

1, 4
28 Mar. ’62

1, 4
31 hr. ’62

5 &r. ’62

1, 4
6 Apr. ’62

12 Apr. ’62
1, 4

1, 4
.14 Apr. ’62 II

5, 3
21 Apr. ’62

27 Apr. ’62

7 &y ’62

M

St

1, 4

1, 4
12 &y ’62

19 by ’62

Inte~diate yield, Undergrouti

Low yield, Undergrouti

1!

1, 4

5, 3
25 by ’62

1, 4
1 June ’62

1, 4
6 June ’62

13 June ’62
1, 4

It

t!
5, 3

21 June ’62

27 June ‘~1”
1, 4

. .Intermediate yield, llndergrou~d

Low yield, Underground

tl

~;j.

28 June ’62

30 June ’62
2, 3

1, 4 ‘ DOE A~C~lV
6 July ’62 Plowshare cratering experi~nt

LOW yield slightly above ground

Shallow depth low yield

LOW yield, Underground

5, 6, 3

5, 4

5, 3

1, 4

7 July ~62

11 July ’62

13 July ’62

S3

a-



9!W

14 July ’62

17 July ’62

27 July ’62

24 Aug. ’62

24Aug. ’62

14 Sept. ’62

20 Sept. ’62

29 Sept. ’62

5 Oct. ’62

12 Oct. ’62

19 Oct. ’62

27 Oct. ’62

(This table will be up-
dated with additional

TABLE III (cont.) shots to be added.)

Type Shot7 Footnotes

Low yield few feet above ground 5, 3

Low yield slightly above ground 5, 3

Low yield, Underground 2, 4

11 1, 4

II 1, 4

VI 1, 4

II 1, 4

II 1, 4

Intermediate yield, Underground 1, 4

Low yield, Underground 1, 4

It 5, 3

II 1, 4



TABLE III (cont.)

Footnotes:

1.

2.

3.

4.

5.

6.

7.

No release of radioactivity occurred.

Release of small quantities of steam and/or a gaseous cloud contain
ing small quantities of radioactivity.

Some activity detected off-site.

No activity detected off-site.

A radioactive cloud produced.

635 feet underground-cratering shot - less than 30 KT fission.

Low yield - 20 KT or less.

Intermediate yeidl - between 20 KT and 1 MT.



TABLE IV

Highest Concentrations of 1-131 in Individual
Samples of Milk in Nevada

September 1, 1961 - July 1, 1962

Leve16
Location Date

“Mle, Nevada 11/ 2/61 720

Elko, Nevada 6/21/62 610

Robbins Ranch, Nevada 6/22/62 520

Austin, Nevada . 6/30/62 180

Carlin, Nevada 6/22/62 160

Eureka, Nevada 6123/62 110

Fallini’s Ranch, Nevada 11/29/61 90

Wendover, Nevada 6/29/62 90

10 other measurements between 10 and 80 we/l

26 other measurements less than 10 we/l



lwxz v

Highest Concentrations of 1-131 in Individual
Samples of Milk in (a) Nevada and (b) Utah

July 1962
. .

(a) Nevada - (Based on 66 samples from 23 sources)

LocatIon

Caliente, Nevada
Caliente, Nevada
Fallini’s Ranch,
Ely, Nevada
Ala=, Nevada,
Ely, Nevada
Caliente, Nevada

LeveIs
Date M

7/19/62 6,900
7/23/62 3,500

Uevada 7/23/62 3,200
7]24/62 2,800

~ 7/17/62 2,300
7/26/62 2,000
7/25/62 1,800

(b) Utah - (Based on 53

Snyderville, Utah
Snyderville, Utah
Snyderville, Utah
Oakley, Utah
Oakley, Utah
Snyderville, Utah
Kamss, Utah
Oakley, Utah

., Qakleyj Mtah

samples from 9 sources)

7/20/62
7/20/62
7/25/62
7/25/62
7/25/62
7/27/62
7/27/62
7/27/62

‘ 7f30/6g .,,:. ?..

9,000

::Z
4,400
4,200
3,000
2,600
2,600
y f+

DOE ARCnlVB



Highest Concentrations

(d

(b)

Nevad&

34?MLm

Caliente, Nevada
Pioche, Nevada
Alam, Nevada
Ely, Nevada
Lund, Nevada
Panaca, Nevada
Las Vegas, Nevada

Utah

Kamas, Utah
Kamas, Utah
Oakley, Utah
Snyderville, Utah
Snyderville, Utah
Vernal, Utah
Ogden, Utah
Logan, Utah

TABLE VI

of 1-131 in Milk in (a)
August 1962

U&s

8/ 1/62
8/ 8/62
8/ 2/62
8/ 2/62
8/10/62
8/ 6/62
81 1/62

8/ 3/62
8/ 6/62
8/ 3/62
8/ 9/62
8/ 3/62
8/21/62
81 2/62
8/ 1/62

Nevada and (b) Utah

Leve1s~ln .

I,000
1,000
420
410
400
370
260

1,500
1,500
1,200
880
740
570
260
130

DOE ARCHIV=
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TAB1.ZVII

Highest Concentrations of 1-131 in Milk

AQ!aws!

Blue Eagle Ranch,

Blue Eagle Ranch,

Logan, Utah

Logan, Utah

Callente, Nevada

September 1962

&

Nevada 9/12/62

Nevada 9/ 6/62

9/ 4/62

9/ 6/62

9/ 6/62

ldhiv.~yer Valley; ~evada :..?/$7~62

White River Valley, Nevada 9/13/62

in Nevada and Utah

.

Levels

u

130

90

70

60

60

Go ,

60

-.

. . .,.. ..

DOE ARCHl~



TABLE VIII

Highest Gross Beta Air Activity for
Off-Site Oomuunities in Nevada

Concentration
Location (* ~/pf3) Time Date

1. Diablo 13,000 0905-1637 7/ 6/62

2. Diablo 33,000 1645-2000 7/ 6/62

3. Ely 7,300 2000-0800 7/ 6/62-7/ 7/62

4. Peyonor Ranch 8,800 1105-0245 7/ 6/62-7/ 7/62

5. Warm Springs .~,eoo 0600-1545 7/10/62-7/11/62
... .

6. Alamo 140,000 1445-190d 7/14/62

7. Al- 24,000 0630-1100 7/14/62-7/15/62

8. Caliente 9,300 1400-1500 7/14/62-7/15/62

9. Diablo 10,OOO 1000-1600 7j14/62

10, Lund 10,000 1745-1855 7/14/62

DOE ARCHIV~

60
. . . ..



TABLX IX

Highest Isotopic Air Results for
Off-Site Conznunitiesin Nevada

Characoal tirtridQes

Location

Diablo

Ely

Fewyer

Diablo

Lockes

Prefilters

Diablo

Diablo

Currant

Diablo

Caliente

(Wlcm%
Collection Period Midcollection or Cloud Peak Time

Time Date 1-1= I-133 I-135

0905-1637

2000-0800

1105-0245

1000-1650

1315-1315

0905-1637

0840-1925

0800-0800

1000-1650

1400-1500

7/ 6/62-7/ 6/62

7/ 6/62-7/ 7/62

7/ 6/62-7/ 7/62

4/14(62-4/15162

7/ 6/62-7/ 7/62

7/ 6/62-7/ 6/62

6/13/62-6/13/62

4/14/62-4/15/62

4!14/62-4114/62

7/14/62-7/15/62

*ND means “not detectable”.

267 13,500 61,400

72 2,550 W*

70 3,950 9,200

..5s.3 ,762 2,800
..’ ..,:.

49 202 ~* ‘.

3,560 ~* W*

190 2,700 20,000

400 2,100 M)*

525 2,700 2,000

1,100 M* ~*



TABLE ‘X

Gross Beta Water Results

Nevada Test Site Area

Location Date

Diablo February 1962
Furnace Creek Augu8t 1962
Ash Meadows July 1962
Lathrop Wells November 1961
Tonopah Test Range May 1962

*UO S. ~bli~ Health Service Data (~rch 1962)

Coolidge, Kansas
Page, Arizona
Peoria, Illinois
Cape Girardeau, Missouri
Kansas City, Kansas

kevels (uuc/1~

51
32
70
68
98

74
43
58
45
47

%ese levels are some of those recorded for March 1962. The data
presented is activity associated.with dissolved solids in raw surface
water samples. The levels of radioactivity associated with dissolved
solids provide a rough measure of the levels which may be found in
treated water, where such water treatment removes substantially all
of the suspended matter. The comparison is made, therefore, between
the gross beta activity found in subsurface water supplies which gen-
erally are untreated and the gross beta activity in surface water
supplies aesobiated with dissolved solids which are not removed by
water treatment. They should not be interpretated as average values
because levels at many other locations were much lower. (For more
complete data, see ‘Radiological Health Data”, Vol. III, ~. 9
September 1962.)

DO; Al@V=



VIII.

FALLCQT PRUd A~OSPHE?IC EUCLEAR WC%?S
O~ATICN TXIKHVIC

“,-J--’

TEST IN PACIFIC AREA

Ihrlng 1962, there were 35 nucleardevices detonated in the

atmosphere eibovethe Pacific Ocean near Christmas Island and

Johnston Island. me yield of

ton to the megaton range, !l!he

was sufficient to negate local

were delivmed to the point of

these devices ranged f?- 1- kilo-

heightof burnt for all deton@ions

radioactive fallout. The devices

detonation by either manned air-

craft or wrface -to-airmissiles.

In ‘additionto the

water test,a low yield

atmot3phericte3ts, there was one und~-

nuclear device, detonated in the Eastern

Pacific Ocean several hundred miles fkom the closest lard ~ea and
.

remote frcm ~ ccasnercialfiah~ areas. lhis utMerwater test

de~sited $11 of the fiss~bn pro@ct radioact~tity in the oqean

where it dec~ and was mixed and diluted by sea water.

llteradiological safe~ pr~au for the test serieswas a

#ointeffortsmoxgthe JointTask Wrce Eight (JTF-8) persoqel,

U. S. Public Health Service personnel assigned to JTP’-8for the

test d personnel fk~ the University of Washi~txm,. Seat-,

Washin@onJ under contractto the U. S. Attic HnergyHsd,on.

‘lheon-site pr~cxm consisted primmily of air and
%~CH1~

monitur~ and personnel M e@xQaent honitO&ng & C&lotaae

Island d Johnston Island. ‘he off-k3itepr~am conaieted of a

seriesof cruises by the 0.X Gilbert for collecting enviro~ntal

maples In the Central Pacific area and a network of 19 ~nitor~

6



stations established on islamlswithin a radiusof 2,CKX)miles of

ChxUstmasIsland. In the island netwark,fourwere primarysta-

tionslocatedon populatedil?lands,mannedby O$ficeraOt the

U. S. Wblic Health Scxnrice;six were secondary stations locatsd

on mme distantislandsand populatedmainlyby JTF-8XSonnel

who operatedthe monitoringequipnent;nine were backgroundsta-

tions locatedon islandsat a considerabledistancefkcm the test

area. !lbeequipaentat the bac$gmund etations consisted priaa-

rily of continuousbackgroundrecordingequi~t operated~

weathergroupsor scientificpersonnelalreadyon the island.

Figure1 shuusthe lwation and levelof effortof the statlona

of the network.

Enviromaentalsampleswere collectedroutinely@T JIM per-

sonneldurixgthe period of April M-August 15, lx. Sciezttific

personnelabo~ the CJ’.(Mlbertparticipatedin this envlromn-

tal mqllng prcgramon threeCruises,April ** E, 1962,

June $-Juns 25, 1962, and Jtily23-August 15, 1962. Appr*tely

8.,000sempleswere collected,met of which were returned to the

University of Washington,Seattle,Washl@xm, for cacplete

analyt3ilJ● IkLta*an these

til *= Janluu-y1, 1963.

Rel@inary data fkrn

examinationswill not be

beta and gama radiation

availableun-

DOE ARCHIVM
scanning0s

the envimmnental sampleswere obtainedIWm the ldxra~ on

Christmas181ana. The Hawaiian Surveillance Network (a U. S.

PublicHealth Seiviceactivity)collectedenvironmentals~bs on

6c+



the Hawaiian Islandsdur~ the entixe period. AmQmls of theoe

samples was accaplished at the Public Health Laboratcm’y$Honolulu,

Hawaii●

*eoperatIOnal Samples

Radioactivity ~S

preoperational period.

.
,.

detectedin samplescollectedduringthe

Representativeflndi~s me presentedZn

TableZ for water,milk and food ssmples.

*ratio nal Samples

Samplescollectedduringthe operationalperiodwere for the

mdst part fkcmathe sampling stations,establishedon the various

Ishnds of the area. Tables II and 111 sumnarize flnd~6 far

gross beta air activlty$ precipitation and drinking water~ It can
.’

be men that gross beta activity In alr was low during the entire

per~odof the operation. Howeverjs~ples of precipitationgave

relatively high gross beta readl~s which are reflectedIn the

drlnklzgwater samples.

me levels of radioactivityin nativefoodstuffsdurtxgthe

test operationalperiodwere foundto be aboutthe ssmi as that in

preoperatlonal samples. Samples of grass and scayola were fouad
●

to cont~n high levelsof i’issionpoduct activity. The
~.1.RcHIVE

levelof groaa beta activ%tydetectedin grass was ~35,000$@#ti

for a sampleobtainedon July 11, 1962, at Rarotonga. Since the

grossbeta activitiesIn both the grass and drinkingwater samples

.were the result of fresh fission product f&lout, the activities

decreasedrapidlywith the ●

P



Am~e gama radiationlevelswere takenroutinely at au

JTM rediolqical safety stations. !kmal backgrouzxlf~ the Is.

lands in the Centra2 I%ciflc 16 0.01 to 0.03 mill~~ens per

hour (mrlhr). The greatest increases in gemua backgrcnud were re-..O

corded on ~ing ~land on ~ 6$ lg62t on -a Island on

June 12, 1962,and on Waehlxon Islandon July lk$ 1962,withall

stations shovi~ a rise to 0.04 Er/br. Tabulated data itdicate

that there was no significant change in background in tie Oentral

I%cific area 88 a result of ~ation ~c.

The total radiation ~tzre due to fallout es recorded ~

film badgea *a operetion Dminic, was ementlally zero on

ChristmasIsland. ‘he maximum infini~ dose on both Bmr~

Islandand WashingtonIsland,as calculatedby external gm ra-

diationmeasurements,waa less than 10 mrem. Thla la below the

level0? &*ection of fib badges. ..

.,.

., ~ of Results Dur* *at, (operations ; .-
.. . . .,

l%nn141Island

No significant fallout occurred. An increase in air concen-

@ation to 20 ~c/M3 occurred on B@ *, lg62. Fissien ~uct

activityuaa detected also in scavola and grass semplea.Y*

highest precipitationdepositionoccurredduri~ the periodo?

June 26-July8, 1962. Ecwever, levels of radioactivitydetec~d

DOE ARcH~~

~ Sincethereare few graz~ aniuuds preeent on tiese islands,
levels of contamination of grass and scavola we o~ iMlca-
tlti of 6- fallout.

>



in dr- waterand food samples collected

periodvere not algniflcant~ di$ferentfrcm

in peoperationalsmaples.

&

Waah~ ton Isl.ad

on-? @ 21, 1962, fiaslon products

cipitationsamples. The ~aence

fleeted also in scavolaand gram

~oducts in precipitationsamples

8,700 p@ ~9SS beta on May 14,

dur~ and -r th18

the levelsdetected

of this radlosctl~ty

mmples.~ Ievelsof

indicated an increa8e

Va8 re-

?lssion

to about -

1962. Eowever,on the 15th,

Ws activity uas decreasing rapidw. Ilrinklx water coil.ect~

at this time showed 6s0 M~c/1 gross beta activi~, of ~ch

~ vwcfl was 1-131. This is far below the level at Which the wa-

ter wouldbe unsafeto drink.

Fa3aVraIslaud

The highestair concentration

“June25, lx. otherpeaks of air

was 58 p~cM.,observedon
actlvltywere 43 ppc/’M3cm

b 17, W@, -39 Wc/M3 on June 21, 1962.
,.

&m’him Island

On ~ 13, 1962, the level of 1-131 detected in precipitation

was 3,600 ~c~l. ~is was attributed to rain-out involv~ fresh

fission products. Ifanadult haddrqt!nkoneliter Ofthlawak

l)OE Al?C~l~

~ Since there are few grazing animals present on the8e ielanda, ,
leve18 of cont~tlon of grass and scavola are oa3y indica-
tive Or sxxuefallout.



,.

. . ‘,, ,,. ,.. . . .. .
i

. -. -.. .

Per @until all of the 1-131 activi~

tal done ti,his~oid wouldhave bem
,.,,.,.

~:1...
ever,“hea~ raim continuedIn the area

had dec~ a-, the to-

less than one rad. EOU-
,’.::. , ., :. - ..

foi & “’~; &@” lfl~

.. ,.

less water. 4

BEST AVA\LABLE COPY .b-.-
Samoa IsM

Exceptfor the possibili@ of saue fresh fissiondebrisin
.... ...

(@L8s,v ~ ‘-’?lofi6sion~oducts identifiable-“86tie$~ti~ ~~

@eration ~lc were detected.

Rarotoma Island

&cept for the possibili~ of some fresh fission debris in

gras& and Fmecipitation, no fission products Identtilable as re-

sult- *- Opwation kuinic were detectid; “

hka Hiva

on Juiy 14’,i962, & concentiitioi I.ncreua to 26 ~c/@

gross beta activi~. No other identifiable fission products were

detected dur~ the testing period.

DOE ARCHIV~
~ Sincethere me few grazing ~s present on th~se islands,

leveb of con~ation of grass and scavola are ~ ~ica-
tive of sane fallout.

.. ... . . ------ ,.,-.”. ,+ ___ -., -..-G. ~. .- .

., !.-... . .
.- 6r .
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J&ston Island

ing

Irg

not

Po8toperational monitoring is in

this report. Ho fission ~ucts

fian the Christmas Island portion

pfroce8s at the time of writ-

were identifiable as result-

of Operation Dcminic. It IS

expected that there will be more fission products at Johnston

Ieland than at Christmas Island.ti

Other Islands

Traces of radioactivity were detected in air samples and in

~ecipitation in Hawaii, on Christmas Island and Maiden Island.

Mo radioactive fallout identifiable fkcm Operation Dominic events

was detected on Canton Islsad, !longatabuIsland, Tahiti, Wake

Island, Midway Island, FYench I&i.gateShoals and Kw~alein Island.

Postoperational Samples

Data on the levels of rsiiioactivityfound in selected samples

collected during the postoperational period are presented in

Tables IV and V. The gross beta activity level in food is rela-

tively unchanged fran the level in the preoperational samples.

DOE ARCHIVE

# The launching pad on Johnston Island (approximately 1000 foot.
radius) was contaminated by scattered fissionable material,
following the destruction of a device after a missile malfunc-
tion on July 25, 1962. The levels of alpha contamination In
this area exceeded the permissible limits; thus$ cleanup of
the area was required. Cleanup consisted of decontaminating
equipnent, scraping the top layer of soil of the areas which
were highly contaminated and sealing the contamination on
buildings with layers of concrete or paint. The decontamina-
tion was canpleted by mid-August. -



Ievelsof activity in swnples of well water in the postoperatiom

period were relatively unchanged fraa the preoperational ●ample@.

!he gross beta leveh of activity of gra8s samples in Z?dble~ are

lower than those found during the operational phase, ti wiU be

noted on the sample fkan Rarotonga. king the test period,the

activity level found was 135,000 MMc/kg; whereas, the

postoperatlonal

.. . .

was reduced to 15,000 ‘wMc/kg,

level in ~e

,.,.
,/.’

DOE ARCHIVB

.

..,
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TABm I

JTP-8 Off-StteSumelllance Betwork, Premerational S~les

~

Well wqter

Well water

Well water

Well water

Chrlstms 2s land

%te Locat&om

- Water Sqles

Groce Beta

4124/62 BambooWaterhole 4

4/20]62 London 9

4/20162 London 22

4/20/62 London 17

Christmm Island - l!nviroaaentalandlfood

AVAILABLE COPY

Zlme

Bonefish liver
Hermit crab
coconut““elk

Bonefish ●uscle
Langwta muscle
Langusta shell
Coconut (green)
soil
Bonefish muscle
Jackfish liver
Jackfish disc~e

Date

4/20/62
w
w+.

?1
U
M
M
19
n
89
tt

J!s!!MW

London Reef
London
JOC

London Reef
Londom Reef
London Itaef
London
<London
X-site
Y-Stte
Y-site

~rom Beta
(w@@

Ueti W#@

-
2800

Xm
150U

-

I- 131 sr-90
JlwLuhdu

~* 0.3

0.5

Samples

Other Specific
Isotopes; i.e.
ce-141, CS”144,
1-131, IA-MO,
CS-137, zr-m-95,

only trace of
CS”137 “

w

*~ means ‘hot detectable”. DOE ARCHSV~



TAB7.JIx (cont.)

OatlU, Eawalian Zelulds - Water, Milk ti hod Sqles

well water 4/10/62

well water 4/10/62

Nilk 41 5/62

m 4!24!62

String beane 4/11/62

String beane

Pineapple

Green onion

Greenonion

Sweet potato

Sweet potato

Papaya ,

Papaya

Banana

Hater cress

Water crea8

8x+89 1-131 Ba-MO Oe-137 *-95 Ru-lo>ll

@M!?! wwww w~

Vahiawa - m 45 -

&neohe - 25 10 -

Oahu . ~* ~* 10 -

98 40 ~* ~* 25 . .

““-””””----------~c/kg- wet vei&t -----------------

n

n

n

n

n

n --
v:..

;;-,

v!

n

n

4

.

.

8

“. ●

.

15

m*

~*

q

,Iw

p’

BEST AVA!LAf3LE COPY

*~ meane‘tit detectable”.

15 90

15 20 lU

~* 140 235

~* 270 240

S5 165

15 10 115

15 m

23 -. q,.t ,: +40.:.$~;,,.-,

35 50 la5

65 135 290

m -....285 “ 2s5

DOE ARCH-



Well vater
Coconut
Papaya
P8nd8nas
Hermit Crab

kbster Tail
Bonef Ish

Boof water
Well water
Breadfruit
Papaya
Padana8
Coconut (ripe)
coconut (gra)

hbster

tktopus

Tua8 mscle
Tune muscle
Tuna muscle

mu I (cont.)

hnning Island - Water and hod Sqles

4/21/62
4/23/62
4/22/62
4/22/62
4/21/62

4/22/62
4122/62

S5
-

,-
.

Gross Beta
(~clkg)

Wet Weffit’
..

30;
2300
1200

6100

@ncentr*tiom
~cfkguet wt.

100- Zr-95
450- CS-137
traceof CO-137
●nd Zn-65

Washington Island - Water @ Food S~les

4/23/62
4/23/62
4/22/62
4/22162
4/22/62
4/22/62
4/22/62

4124/62

4/28/62

32
6
.
.

.
-

RI
320U
271U

lSU

2300

2900

BEST AVAILABLE COPY
&rican Samoa - hod saapl~s

4/24/62 . 2900
4/24/62
4/24162 . 2s00

*~ ~ %ot detectablem.

●

.
..

not 9e&mmed
not measured

430- C8-137
150- CS-137
220- CS-137 ,
410- Ca- 137

59- Ca- 137.
67 - Zrq95

.190 - Zr-95
320- Zn-65
250- Zr-95

DOE ARc~I_
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TABLE II

JTP-8 Off-Site Surveillance Network - operational S~les
Gross Beta Alr ktlvity (~c/1143 -

LOcatSon

Chris-s Island (JOC)

Chriotmas Island
(London)

Chriatmae I.land
(A-Site)

Fanning Island

Washington Island

Honolulu, Hawaii

Palmyra Island

llaldenIsland

Penrhyn

Canton Island

Johnston Island

Wake Island

Midway Island~

French Frigate Shoals

nay 1-30, 1962

Avg. - 3.7
Max. - 11 (5/20)

Avg. - 5*3
Hax. - 17 (5/19)

Avg. - 4
Ma%.- 15 (5/18)

Avg. - 5.4
Ma%.- 20.5 0/24)

Avg. - 3.5
Max. - 13.5 (5/18)

Avg. - 2
Max. - 4.4 (9/17)

Avg: - 4.7
Max. - 43 (5/17)

Avg. - 5.4
Max. - 19 (5/15)

h Data

Avg. - 5.5
Max. - 19 (5/17)

R()

No

No

?10

BEST AVAILABLE

Data

Data

Data

Bata

COPY

June 1-30. 1962

Avg. - 4
Max. - la C6B]

Avg. - 3.5
nax. - 12.5 (6/9)

Avg. - 3.5 ‘
nax. - 12 (6/9]

Avg. - 4.4
Uax. - 14.5 (6f3)

Avg. - 2.7
Max. - 13 (6L1O)

Avg. - 1.9
Max, - 3.5 {6/2)

Avg. - 8
Max. - 39 (6/21)
Uax O- 5?.7 (6125)

Avg. - 3.9
Max. - 11.2 C6AO)

Avg. - 2.4
Mex. -7 (6/28)

Avg. - 5.5
m. - 24.5 (6/2)

Avg. - 1.4
Uax. - 2.5 (6111)

Avg. - 1.5
Max.-3- (5A4)

Avg. - 1.5
Max. - 3.7 (6/13)

Avg. - 2
Max. - 4.6 (6/22)

Avg. - 2.1
k. - 12.5

Avg. - 0.9
Uex. - 1.4

Avg. - 0.5
Max. - 1.0

Avg. - 1.0
Uax. - 2.7

Avg. -.1.1
M8x. - 4.5

Avg. - 1.6
k. - 3.5

Avg. - 2
Max. -7

Avg. - 1
nax. -2

Avg. - 3.4
Flax. - 13.5

Avg. - 3.3
Uax. - 6.8

Avg. - 3
m. - 10.5

4V8. - l.l
MU. - 3.4

Avg. - 1
Mex. - 2.3

Avg. - 2.1
llax. - 4.8

(7/13

(7/3

(7/3)

(7/11

(7/15

(7/26

(7/14

(7/11

(7/10

(7/1)

(7/19

(7/3)

(7/19

(7/22

DOE ARCHI~



TMXX II (cent.)

JTF-8 Off-Site %umeillance Metlmrk - opera ional Sqles
5Gross Beta Atr Activity (ppc/M )

JaG@kQE llm 1-30.1962 June 1-M. 1962 JUIT l-u, 1%

&ejelin Ieland MOData Avg. - 1.9 Avg. - 0.9
MU. -4 (6/27) MSX. - 3.2 (7/7

Takiti MOht8 Avg. - 0.65 Avg. - 0.9
UU. - 4.5 (7/1<

mu Eiva b Data Avg. - 1 Avg. - 2
nex. -3 (6/13) Mu. -26 (7/1~

BEST AVAILABLE COPY
,,,

,
b

. .



TABLE111

JPT-8 Off-Site Surveillance Network
operational Precipitation Saqles

MS!!Em!

Monolulu, Eawaii
Cl t!

Kaneohe, Hawaii
Christmas Island

M It
M 11

(JOC)
Chrigtrne Island

(London)
Chris-s Island

(A-Site)
Fanning Ieland

It 01

Washington Island
M ??

, 11 19

u tt

Xalden Island
Penrhgn Island
Canton Island
Nuke Miva
T@hiti
Viti Lalnl
Samoa
Tongatabu
Roratonga.

Date

4/26/62
5/21/62
7/ 5/62
5/ 9/62
6/ 1/62
7/19/62

6/11/62

6/ 1/62

5/ 7/62
5/21/62
7/ 8162
5/ 7162
5/21/62
7/14/62
7/15/62
6/ 9/62
5/13/62
5/31/62
6/16/62
6/30162
7/20/62
6/30]62
7/13/62
6/30/62

Gross Beta
(W 11)c

410
1,400
700

5,100
670
800

920

580

1,200
2,000
14,000
3,700
1,200
8,700
4,900

550
257,000

310
25
69

420
2,900

103
6,700

Penrhyn IQland
t! tt

Tongatabu Island

Rarotonga

Iodine-131

..

..

.-

;*

40

25

~*

--

19
~*
~*

90
37
113
51

3,6001
~*
~*

31
~*
~*
~*
~*

Operatlonal Drinking Water Sqles

%&C Gross Beta I-131
?yue Date (w c/1) M

well 4/2$162 130 --
tt 6/24162 16 23

sr-90
h!!du

-.

tt “ 6/ 9/62 “ “479 “;’2b
.&.*.*6

tt 7/13/62 103 ~* -.

?$ 7/11/62 128 ~* ..

*~ -m ‘tit detectable!’.



.

Metwork

TABLZ IV

JTF-8 Off-Site Surveillance
POstoperational, Envfrmmmtal and Food Samples by Island . .,

Location
Radionuclue CQnc●ntration

Gross Beta Ce-141,144*
llW/k .Of -t weight

1-131 Ba-140 CS-137 zr!lb-95 ku-lo3,m*lkte

4,300
4,300
1,800

nd

~ 3,600 nd
.“

-

nd
nd

400

lad
d
-.

l,lm
mid j
nd

2,500.

ad
nd

1,2(W
580
nd

4,7M

Ghrhtus Island Scavda
Christmas Island Ripe Coconut
Christ-s Island Green Coconut
Christmas Island Soil

7/16/62
7/16/62
7/16/62
7/16/62

5,200
nd
d
ad

ad
nd

A

3,400
md
nd
nd

nd
nd
4,000
870
nd

nd

nd
2,400

nd
nd
nd
nd

110
nd

35

nd
230
nd
nd

280
110
d
nd
nd

nd

Trace
nd

i

ml
2,600

30
Trace

8,000
nd
nd

2,250

nd
nd

6,000
1,350
nd

3,810

340
16,000

ad nd
nd nd

2,100 nd

Eawat& (Oahu) ?inaapple
Havaii {Kauai) Lettuce
Eawaifi(Oahu) Lettuce
Emmii (Oahu) Milk

7/31/62
7/31/62
7131/62
7/31/62

Id
820

Ina~

. nd

. nd

- nd.

?anni.agIslmd Scavola
?amllngIsland COcOnut
FanningIal.and CoconutMilk
Faming Inland soil. .. ., . . .. .. . .!. .,,.,. . ..”.. . . . . . .. . .
Washington Inland Ri& Coconut
Washington Island Green @conut
Washington Island Scavola
Washington Island Soil
Washington Island Kggs

a
?enrhyn Islad soil ~

7/13/62
7/13/62
7/13/62
7/13/62. .

?/13/62
;;;:;:

7/15/62
7/15/62

27,800
1,800

789

8,600 500
nd nd
nd nd

1,400 nd

1;800
1,100

11,000
6,500

980

Trace nd
Trace nd
8, 500@ 900
1,400 nd

nd nd

7/19/62 1,800 11,850 md

Viti Levu, Fiji soil ~
Viti Lam, Fqi Grass ~

7/25/62
7/25/62 30,% nd nd

6,3(XM nd

*If ~ -d Ce ●cti~tiea
%

msrked with an asterisk (*), the activity reported ia ass-d to be fm tb shorter
lived isotopes Ru-103 and 141. Otherwisetb ●ctivityis ass~d to be dw to the longerlived isotopesRU-106
and Ce-144.

“4.

- Insufficientto qwntitate.
~ gj~lm detectable ●ctivity.
w Inc~ - Aaalysis in process, meauks to follow,



4.

TABLE IV (cont.)

JTF-8 Off-Site Sunmillance Network
Foetoperational, Enviro=ntal and Food Samples by Island

Radionuclide Concentration LQ.U#kg of wet Uaight
Date Gross Beta ce-141,144* 1-131 Ba-140 CS-137 ZrNb-95 RU-103,1F* .Location Type

Tutuila, Samoa
Tutuila,Samoa

Tongatubu
Tongatubu
Tongatubu

krotonga
Ramtonga

Soil
Grass

7/21/62
7/31/62

nd
35,000

nd
19,0CW

nd
nd

nd
9,000

nd
nd

650
47,000

2,100
7,5(MM

nd
l,ootH

nd

23 “
2,000

580

soil
Grass
Milk

7/24/62
7/24162
7/24/62

nd
7,500

.

nd
2,600

nd

nd
d

10

nd
1,000

42

Trace
nd
20

Trace
24,000

190

soil
Grass

7/21/62
7/21/62

nd
15,000

55
nd

nd
nd

nd
Trace

nd
nd

72
25,000

canton Island soil 7/20/62 600 nd nd nd 1,100

*If Ru
1%ved

and Ce activities are marked
isotopes Ru-103 and Ce-141.

with an asterisk (*), the activity reported is asstumd co be from the shorter
Othemtise the activity is assumsd to be due to the longer lived isotopes ~-106

and Ce-144.-
Trace - Insufficient to quantitate.
nd - No detectable activity.

4

Y



TABx3v

JTF-8 Off-Site 8~lllance
?ostoperatioaal Water S~leO

Location

Christmas (Baaboo)
Christmas (DeCca)
Christmas (Bamana)

Oahu (uahiawa)
Oahu (Kaimuki)
Oahu (Eonolulu West)
*M Wwhq

hnning Island

Washington Ioland
Washington Island

Penrhyn IalaMI

canton Island

Tutuila Samoa

Tongatabu

Rarotoqa

Tme

Well
Well
Well

city
city
city
“Oitg..~~

Well

Well
Cistern

Cistern

Cietern

city

C$8tern

Cita

Ikwork
by Island

(w/l)
Dat!e4

7/15/62 “
7115/62
7/15/62

7/31/62
7/31/62,
7/31/62-

: 7[aij.u ?:,:,

7/11/62

7/13/62/
7/15/62

7/19/62

7/20/62

7/21/62

10
10
20

10

33
650

23

10

7!24162 “ 20

7j22/62 10

BEST AVAILABLE COPY

.,. ., f- .. . ....- ., ..
.-. .*
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Ix.

RADIQWTIVITY RELFASED BY UNMRGROUND m=

CAmm&.D, NEW

The first nuclear detonation in

program to develop peaceful uses for

MExIco

the Commissionts Plowshare

nuclear e~losives was

Ro~ect Gnune, a multipurpose experiment in a salt bed 25 miles

southeast of C=lsbad ~ New Mexico. The nuclear device, with a

yield of about three kilotons, was detonated at 12:00 noon, MST,

on &cember 10, 1%1,. 1,200 feet underground.

The detonation raised a small

Shortly, thereafter, a white vapor

of the 1,200 foot vertical shaft.

cloud of dust ficsnthe surface.

was seen issuing’from the mouth

‘IhIsvapor, holding close to

the ground, was blown north-northwest, to the east of the city of

Carlsbad ● There was no evidence of venti~ in the vicinity of

surface ground zero.

Monitoring results demonstrated that the cloud was largely

gaseous in nature. Although every effort had been made to mini-

mize the deposition of radioactivity in any inhabited off-site

area, small smounts of short-lived radioactivity were deposited in

the path of the cloud for the first ten miles or so.

The following is a summsry of the data obtained by the U. S.

Public Heslth Service Off-Site Radiological Safety Organization of

the Office of Field Operations, now the Nevada Operations Office,

AIIC,in the vicinity of the test site. DOE ARCHIV=

, W



Extemml Gamm Exposure

MonitorB conducted 0 rih badge progrm to give an accountef

accumulated radiation doOes off-site. bee hundred and thirty

film badges were placed on individuals and structures within a one

Mndtetl &i&e radlud Of the.taat ai%fft !I’hd#&b~es Wre .Ieti out

for about 30 d8ys. Six badges recorded radiation exposure. The

highestfilm badgee~sures were fran

catedoutside recorded 165 mr, while a

the f%rm recorded 140 mr. Fib badges

Hudson Farm. A badge lo-

badge worn by a person at

placed on two houses on the

east and north sides of Illinois Camp recorded 80 mr and 50 ntr

Fe8peCtiVe~. The occupant of the second wore a film badge that

recorded 40 mr. These doses EESSUred by film badges have not been

corrected for natural background

proximately 0.5 ~/a~.

—

Milk samples were collected

the vicinity of the Gncme site.

of radioactivity was detected in

event.

Mine Surveys

radiation exposure} vhich is ap-

frm eight producer dairiesin

Results indicate that no increase

the milk supplies fran the Gnome
-.

DOE ARCHIW

Eight mines located within a 30 mile radius ftau the Gnane

site were monitwed for external beta-gauma levels before and after

the shot eyent. The two 6ets of =~i~s, remai~ me .ssmewithin

the tolerance of the instruments used.



Mr &ElllJli~

Of the 20 alr ssmplersin operation,only a few filters

showedany 8ppTeCiable increa8e of gross beta actlvity,with the

highestreadirg160 MPC/M3for a 16 3/4hoursampling period. The

highest iodine concentrations found In air wsre 1.’7ppc/l? of 1-13

and 18 VMC/M3 of 1-133 on Ikcember 11, l@, - 3.5 ~c/M3 of

1-135 on &cember 10, 1961. All of the a- w~e well below per-

missible levels for the general population.

water Slmlpling

Fourteen water ssmpli~ points were selected in the vicinity

of the Gnomeevent. Ho significantdifferencewas foundbetween

the post-test and the pre-test water s-pies collected and analyze

for radioactive content.

●

Animal Slmplirq

Five cattle”were slaughtered prior to the Gnane event and

five more about a month after the detonation, for radiochemical

-sis of the~ ~ tissues and organs. All the radioactive

concentrateions were found to be caaparable for pre and post-shot

samples.

Surface Contamination

DOE A

Although the radioactivity released following this test was

l~ely gaseous in form, there was some particulate fallout in the

localarea. Some vehicles passing along Highways 31 and 34%

(about nine miles fran ground zero) were contmted, with the



,.
I

. . . . .
.“

highest resdi~s being about 200 !nlI.llroentgensper hour around

theradiator and 150milllmentgens per hour aroundthe tires at

about one hour after shot time. The highest readi~ inside of the

cars was 15 rnllliroentgensper hour. Seven cus were washed with

the results that the highest reading was 15 milltioentgens per

hour aroundthe radiator and eventually background inside the c=.

TWO individualswere found to have sllght smounts of contamination

(one on the hand and one in the hair), i.e., less than 1

roentgen per hour (beta plus gamma). This contamination

moved by washl~ .

mllli -

wa8 re-

~OE ARCHIV~


